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(57) [Abstract] 

[Objective] As white pigment , weight reduction mate 
rial and permittivity reduction material offer of useful 
hollow crosslinked polyester resin particle. 

[Constitution] Polybasic carboxylic acid and it is acq 
uired from polyhydric alcohols which include 
unsaturated polybasic carboxylic acid ofthe 30 mol % 
or more, making aqueous dispersion it does polyester 
resin which at same time containsthe ionic group, it 
obtains polyester particle which possesses sharp 
particle diameter distribution by gentlecohering next, 
particle which is acquired making hollow is done, in 
orderfurthermore, in polyester resin 33 to 90 weight %, 
to become vinyl monomer 10 to 67 weight % with 
vinyl monomer , thehollow crosslinked polyester resin 
particle where heat resistance is high by swelling * 
post-crosslink doing is obtained. 
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[Claim(s)] 

[Claim 1] It is acquired by condensation of polybasic 
carboxylic acid component and polyhydric alcohol 
component whichcontain unsaturated polybasic 
carboxylic acid of 30 mol % or more, At same time, 
Contains ionic group in range of 20 to 500eq./ ton to 
polyester resin 33 to 90 weight % which, After making 
vinyl monomer 1 0 to 67 weight % include, of 
crosslinking resin which is acquired bypolymerizing to 
consist, volume average particle diameter D particle of 
range of 0.5 to 100 m and particle diameter 0.5D to 
2.0D occupies the80 weight % or more of entirety, 
variance is 30 % or lower, furthermore, independenceof 
one or a plurality which in particle inside is filled up 
with gas or theliquid or void which possesses passage 
hole mutually exists, thehollow crosslinked polyester 
resin particle which designates that hole ratio is range 
of 1 to 99 vol% asfeature. 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] As for this invention, 
matting agent , prevention of blocking material, paint 
additive , carrier for chromatography, carrier for 
reagent, powder coating , gap adjustment material, 
electrophotography toner , electroviscous fluid , 
cosmetics , paper , film or other surface treatment agent 
or additive , It is something regarding resin particle 
which has been utilized activelythe coating material 
and matting material, as sizing aid and additive etc 
tothe inline coating material, it is superior in especially 
high heat resistance, furthermore withthe conventional 
method possesses rare sharp particle diameter 
distribution and furthermore possesses aloneor multiple 
small hole in particle inside and it is something 
regarding useful heat resistance hollow polyester resin 
particle thewhite pigment , weight reduction material , 
permittivity reduction material and sustained release 
support , such as as. 

[0002] 

[Prior Art] Until recently, particle which is acquired as r 
esin particle which is usedfor this kind of application, 
by emulsion polymerization method , suspension 
polymerization method , seed polymerization method 
and the dispersion polymerization method or other " 
polymerization granulating method " was used. But, 
as for resin particle which is acquired by emulsion 
polymerization method and suspension polymerization 
method ,the particle diameter range is limited, at same 
time particle diameter distribution becomes broad ones, 
resin particle which is acquired by seed polymerization 
method and dispersion polymerization method , 
although itpossesses sharp particle diameter 
distribution, becomes expensive ones very. 
Furthermore, resin particle which is produced above by 
" polymerization granulating method " namely, 
emulsion polymerization, suspension polymerization , 
seed polymerization and dispersion polymerization 
which are expressed as been self-explanatory even from 
manufacturing method, islimited in resin particle of 
vinyl type polymer, polyester binder which is used for 
paint and adhesive etc widely issomething which is 
superior in adhesiveness to polyester film where 
commodityis high, but as for particle of above- 
mentioned vinyl type polymer becausealways matching 
is not good vis-a-vis binder of polyester, theresin 
particle which is substituted to these was desired, 
these inventors consisted of polyester resin which is a 
condensed polymer, at same timepossessed sharp 
particle diameter distribution furthermore, with optional 
average particle diameter, proposed the Japan 
Unexamined Patent Publication f let 3 - 21 2444 etc as 
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resin particle whose production with industrial scale is 
possible, said invention containing ionic group of 
predetermined amount in polyester resin, 
gentlecohering polyester resin microdispersion after 
doing, by controlling dispersion stability atunderwater 
of microdispersion body in aqueous medium, optional 
particle diameter , issomething which obtains particle of 
sharp particle diameter distribution. This polyester 
particle is unique ones which possess good quality or 
other featureof matching of polyester binder as matting 
agent and prevention of blocking material or other 
paint additiveetc, but they were unsatisfactory ones in 
application which application and the light scattering 
property which hiding property are required is required 
and application etc whichthe low density is required. 

[0003] Until recently, resin particle which possesses sm 
all hole in interiorregarding application which hiding 
property , light scattering property , low specific 
gravity , insulating ability and lightness etc is 
required is used. Produces resin particle which 
possesses this kind of inner hole as methodwhich 

Method which 1) contains blowing agent in resin gra 
nule andafterwards this blowing agent foams. 

Method which 2) encloses butane or other volatile sub 
stance to resin, afterwardsthe gasification blistering 
does this volatile substance. 

3) melting resin, method which blows air or other gas 
jet to this,encloses gas bubble. 

Method where 4) it contains substance of alkali swella 
ble in the resin particle interior, alkaline solution 
permeates to this resin particle and blistering it does 
thesubstance of alkali swellable. 

Such as is known. 

[0004] 

[Problems to be Solved by the Invention] But these me 
thod in each case producing resin particle where 
condition or other controlhas desired inner hole 
seriously efficiently securely are difficult. In addition 
according to these method because in resin which 
formsthe particle, softness of certain extent or more, 
thermoplasticity is required it isdifficult to obtain 
hollow particle with resin whose it is 
possibleinevitably to use for necessary application of 
heat resistance. In addition it is a method which is 
applied to resin particle of vinyl type polymermainly 
similar to general resin particle, it is difficult to apply to 
the condensed polymer. Japan Unexamined Patent 
Publication Showa 56 - 501 7 3 1 ( Public notice H3 - 
54127) and double emulsion method which is stated 
in patent literaturewhich are quoted as Cited 
Reference(s) is known in said patent proposition as 
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themethod which obtains porous resin particle which 
uses polyester resin which is a condensed polymer. It 
is a method where emulsifying water in vinyl monomer 
solution of unsaturated polyester resinthe on#>;tep 
as treatment, emulsion (W/0: water-in-oil type 
emulsion) which it acquires two-s^^streatment 
suspension it does these, in underwater and forms 
theW/ 0/W type double emulsion, polymerizes vinyl 
monomer and obtains hollow particle of crosslinked 
polyester. It is possible to obtain hollow particle of 
crosslinked polyester resin, with this method , butthe 
particle conversion technique is suspension 
polymerization essentially, optionalparticle diameter , 
approximately especially 10 m or it is difficult, 
toobtain particle of particle diameter region of less than 
that, furthermore, fact thatthe particle which possesses 
especially sharp particle diameter distribution is 
obtained is theimpossible. In addition in order to use 
resin of high acid value and auxiliary agent inorder to 
emulsify, there are times when odor is accompanied, 
furthermore humidity resistance characteristic 
deteriorates because auxiliary agent which is 
usedremains in particle inside. When on<#>tep 
water which becomes dispersed phase case oftreatment 
is poured in large scale, in order to cause reverse phase, 
inorder to maintain emulsified state which becomes 
stability, addition quantity of thewater is restricted. 
Water which is this dispersed phase is portion which is 
suitable to thevoid inside finally particle, but it is 
difficult to raise volume ratio of thevoid in reason 
where addition quantity is restricted. As above 
expressed, if by Prior Art, resin particle which 
possesses thevoid in inside was limited by vinyl type 
polymer essentially, beingsomething which uses 
unsaturated polyester resin of part, possessed high 
hollowing ratio, theoptional average particle diameter 
and resin particle which possesses sharp particle 
diameter distribution were notinformed whether those 
where heat resistance is inferior. 

[0005] 

[Means to Solve the Problems] You considered these in 
ventors to condition which catches and result of 
thediligent research, you arrived in invention which 
becomes next. Namely as for this invention, It is 
acquired by condensation of polybasic carboxylic acid 
component and polyhydric alcohol component 
whichcontain unsaturated polybasic carboxylic acid of 
30 mol % or more, At same time, Contains ionic group 
in range of 20 to 500eq./ ton to polyester resin 33 to 
90 wt% which, After making vinyl monomer 10 to 67 
wt% include, of crosslinking resin which is acquired 
bypolymerizing to consist, volume average particle 
diameter D particle of range of 0.5 to 100 m and 
particle diameter 0.5D to 2.0D occupies the80 weight 
% or more of entirety, variance is 30 % or lower, 
furthermore, independenceof one or a plurality which 
in particle inside is filled up with gas or theliquid or 
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void which possesses passage hole mutually exists, it 
is ahollow crosslinked polyester resin particle which 
designates that hole ratio is range of l to 99 vol% 
as feature. 

[0006] Polyester resin in this invention mainly is some 
thing which is acquired by thecondensation reaction of 
polybasic carboxylic acid and poiyhydric alcohol. 
With this invention it is necessary to use unsaturated 
aliphatic polybasic carboxylic acid of 30 mol % or 
more of thepolybasic carboxylic acid component which 
catches, fumaric acid , maleic acid , itaconic acid , 
mesaconic acid , citraconic acid , or other aliphatic 
unsaturated polybasic carboxylic acid andthe 
phenylene di acrylic acid or other aromatic unsaturated 
polybasic carboxylic acid etc can be used as 
unsaturated polybasic carboxylic acid in this 
invention. Use of fumaric acid and maleic acid to be 
desirable furthermore use of thefumaric acid is desirable 
as unsaturated polybasic carboxylic acid. As for use 
of unsaturated polybasic carboxylic acid 30 mol % or 
more is necessary vis-a-vis acid component,the 30 to 
70 mol % is desirable, 40 to 60 mol % furthermore is 
desirable. When content of unsaturated polybasic 
carboxylic acid is less than this range, heat 
resistancedecreases, when it is more than this range, 
when content of theespecially aliphatic unsaturated 
polybasic carboxylic acid is many, there are times when 
handling where theglass transition temperature of resin 
decreases, in in production step becomes difficult. 

[0007] Regarding to this invention, use of aromatic po 
lybasic carboxylic acid is desirable as otherpolybasic 
carboxylic acid component, ammonium salt or alkali 
metal salt , orthophthalic acid , 1,5 - naphthalene 
dicarboxylic acid , 2,6 - naphthalenedicarboxylic acid , 
diphenic acid andthe 4- 4' biphenyl dicarboxylic acid 
etc of for example terephthalic acid , isophthalic acid 
and sulfo isophthalic acid and/or can be used as 
thearomatic polybasic carboxylic acid in this 
invention. With this invention it is desirable to use 
aromatic dicarboxylic acid in range of 20 to 70 mol %, 
vis-a-vis acid component furthermore 30 to 70 mol %, 
in addition furthermore the30 to 60 mol % and all 
more it is desirable to use in range ofthe 35 to 50 mol 
%. As aromatic polybasic carboxylic acid to use 
terephthalic acid and isophthalic acid mainly it is 
desirable itis desirable to use trimellitic acid for 
auxiliary. Use of polybasic carboxylic acid of 
trimellitic acid or other trivalent or greater when 
hastening polymerization rate, is effective. Regarding 
to this invention, you can use trimellitic acid , 
trimesic acid and pyromellitic acid etc as polybasic 
carboxylic acid of trivalent or greater. You can use 
polybasic carboxylic acid of trivalent or greater in 
range of 0 to 8 mol %. In addition 1 to 6 mo! %, 
furthermore use of 3 to 5 mol % extent is more 
desirable, p-hydroxybenzoic acid . p - 
(hydroxyethoxy) benzoic acid or other 
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hydroxyaromatic carboxylic acid , succinic acid , 
adipic acid , azelaic acid , sebacic acid , the dodecane 
dicarboxylic acid or other aliphatic dicarboxylic acid , 
hexahydrophthalic acid , tetrahydrophthalic acid and 
or other cycloaliphatic dicarboxylic acid etc can be 
used for otherthings as polybasic carboxylic acid. 
Regarding to this invention, it is good to polybasic 
carboxylic acid jointly using part andthe mono 
carboxylic acid, aromatic mono carboxylic acid are 
desirable as mono carboxylic acid, for example 
benzoic acid , chloro benzoic acid , bromo benzoic 
acid , p-hydroxybenzoic acid , naphthalenecarboxylic 
acid , 4 - methyl benzoic acid , the3 methyl benzoic 
acid , salicylic acid , thiosalicylic acid , phenylacetic 
acid , and these lower alkyl ester , be able touse 
sulfobenzoic acid mono ammonium salt , sulfobenzoic 
acid mono sodium salt , cyclohexyl 
aminocarbonylbenzoic acid , n- dodecyl 
aminocarbonylbenzoic acid , t-butyl benzoic acid and 
the t-butyl naphthalenecarboxylic acid etc as aromatic 
mono carboxylic acid, it is more desirable in addition 
to use theespecially t-butyl benzoic acid. As for 
amount used of said aromatic mono carboxylic acid 2 
to 25 mol %, furthermore 5 to 20 mol %, inaddition 
furthermore use of 8 to 16 mol % is more desirable vis- 
a-vis theacid component. 

[0008] Aliphatic polyhydric alcohol , cycloaliphatic p 
olyhydric alcohol and aromatic polyhydric alcohol 
etc can be used as polyhydric alcohol component in 
thethis invention, ethyleneglycol , propylene glycol , 
1,3 - propanediol , 2,3 - butanediol , 1,4 - butanediol , 
1,5 - pentanediol , the 1,6 - hexanediol , neopentyl 
glycol and 2,2,4 - trimethyl - 1 ,3 - pentanediol or 
other alkylene glycol , diethylene glycol , 
dipropylene glycol , the polyethylene glycol , 
polypropylene glycol and polytetramethylene glycol 
or other polyoxyalkylene glycol can be used as 
aliphatic polyhydric alcohol in this invention. In 
addition trimethylol ethane , trimethylolpropane , 
glycerine , pentaerythritol or other triol and tetraolcan 
be used as alcohols of trivalent or greater. In addition 
use of ethyleneglycol , propylene glycol and 2,3 - 
butanediol especially isdesirable as aliphatic 
polyhydric alcohol. Regarding to this invention, you 
can use 1,4 - cyclohexanediol , 1,4 - cyclohexane 
dimethanol , tricyclodecane dimethanol ,the 
tricyclodecane diol , hydrogenation biphenol and 
hydrogenated bisphenol A etc as cycloaliphatic 
polyhydric alcohol. You can use said cycloaliphatic 
polyhydric alcohol in range of 0 to 80 mol % vis-a-vis 
alcohol component. Use of tricyclodecane dimethanol , 
cyclohexanediol and hydrogenation biphenol 
especially is desirable asthe cycloaliphatic diols. ring 
opening polymerization doing - caprolactone or 
other lactone ethylene oxide addition product of spiro 
glycol , paraxylene glycol . the metaxylene glycol , 
ortho xylene glycol , 1 .4 - phenylene glycol and 1 ,4 - 
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phenylene glycol, as ethylene oxide addition product 
and propylene oxide addition product and polyester 
polyol of ethylene oxide addition product and 
propylene oxide addition product and hydrogenated 
bisphenol A of or other diol ,the bisphenol A and 
bisphenol A as other polyhydric alcohols, it is 
acquired, you canuse lactone polyester polyols etc. 

[0009] Glass transition temperature of polyester resin in 
this invention 40 °C or higher is desirable, 45 °C or 
higher and preferably 50 °C or higher , furthermore 
preferably 60 °C or higher , in addition furthermore it 
is apreferably 70 °C or higher. When glass transition 
temperature is lower than this, you can see tendency 
which theblocking is done in handling, or while 
retaining handling thepowder which is acquired there 
are times when it becomes difficult todo. number 
average molecular weight of polyester resin of this 
invention range of 1000 to 20000 is desirable. In 
addition range of 200 0 or greater 500 0 or below is 
desirable, range of 300 0 or greater 400 0 or 
belowfurthermore is desirable. 

[0010] Regarding to this invention, ionic group it is n 
ecessary in range of the20 to 500eq./ ton to contain in 
polyester resin. As ionic group, sulfonic acid group , 
carboxyl group , sulfuric acid group , phosphoric 
acid group , phosphonic acid group ,the phosphinic 
acid group or those ammonium salt , metal salt or other 
anionic group or it is a primary or tertiary amine 
basicor other cationic group, basis and ammonium 
carboxylate basis of preferably and sulfonic acid 
alkali metal salt can be used. As for these ionic group 
it is desirable to be contained with shape which is 
introduced into shape or polymer end which is 
copolymerizedin polyester. It is possible 
sulfoterephthalic acid , 5 - sulfo isophthalic acid , 4 - 
sulfo phthalic acid , 4 - sulfo naphthalene - 2,7 
dicarboxylic acid and the5 (4 - sulfo phenoxy ) 
isophthalic acid , to illustrate those salt of and/or to 
the polyester as copolymerizable metal sulfonate group- 
containing polybasic carboxylic acid. In addition 
metal sulfonate group can be introduced into polymer 
end by jointlyusing metal salt of sulfobenzoic acid. 
Those where ammonium ion , it can increase Li , Na, 
theK, Mg , Ca , Cu and Fe or other salt as salt, 
especially are desirable are K salt or Na salt. It can add 
carboxyl group to polymer end by introducing 
trimellitic acid or other polybasic carboxylic acid into 
theinside of system in end of polymerization of 
polyester. Furthermore you can exchange to basis of 
carbonate this byneutralizing with ammonia and 
sodium hydroxide etc. As for content of these ionic 
group, range of 20 to 500eqV ton is necessaryvis-a-vis 
said polyester resin, furthermore is preferably 50 to 
200eq./ ton. 

[001 1] Hollow crosslinked polyester resin particle of th 
is invention consists of crosslinking resin which after 
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making the vinyl monomer 10 to 67 wt% include, is 
acquired to polyester resin 33 to 90 wt% which 
contains ionic group, bypolymerizing. ratio of 
polyester resin and vinyl monomer polyester resin 50 
to 90 wt% and vinyl monomer 10 to 50 wt% 
isdesirable, polyester resin 50 to 80 wt% and vinyl 
monomer 20 to 50 wt% furthermore are desirable, the 
polyester resin 60 to 80 wt% and vinyl monomer 20 to 
40 wt% , in addition furthermore are desirable, 
polyester resin 60 to 70 wt%and vinyl monomer 30 to 
40 wt% all more are desirable. In addition in order 
from another viewpoint, when mol quantity ofthe 
unsaturated bond which is included in polyester resin 
is designated as l,the mol quantity of vinyl group 
which is included in vinyl monomer the0.8 to 5.0 and 
preferably 1.0 to 3.0, furthermore to become preferably 
1.2 to 2.0 times, it is desirableto combine. Regarding 
to this invention, carbon number of for example alkyl 
group is 1 to 1 0 as thevinyl monomer which is used 
alkyl (meth)acrylate , methoxyethyl (meth)acrylate , 
hydroxyethyl (meth)acrylate , phenyl (meth)acrylate , 
cyclohexyl (meth)acrylate , glycidyl (meth)acrylate , or 
other (meth)acrylic acid ester, methyl vinyl ketone , 
phenyl vinyl ketone , methyl isopropenyl ketone or 
other unsaturated ketones , vinyl formate , vinyl 
acetate , vinyl propionate butanoic acid vinyl or other 
vinyl esters , methyl vinyl ether , ethyl vinyl ether , 
propyl vinyl ether , or other vinyl ethers , vinyl 
halide and vinylidene halide, acrylamide and its alkyl 
substituted compound , styrene , alkyl substituted 
compound of styrene, halogen-substituted matter of 
styrene, allyl alcohol and that ester or ethers , acrolein , 
meta acrolein or other vinyl aldehydes , acrylonitrile , 
methacrylonitrile , vinylidene cyanide or other vinyl 
monomer , and acrylic acid ,the methacrylic acid , 
fumaric acid , maleic acid , itaconic acid or other 
unsaturated carboxylic acid and these salts , vinyl 
sulfonic acid ,the acrylic sulfonic acid , para styrene 
sulfonic acid or other unsaturated hydrocarbon 
sulfonic acid and those salts , phosphate ester, and its 
salts , pyridine ,the vinyl pyrrolidone , vinyl 
imidazole , vinyl carbazole , dimethylamino ethyl 
(meth)acrylate and diethyl aminoethyl (the 
methacrylateetc which possess double bond can be 
used. In addition it is possible to jointly use siloxane, 
lactone, the lactam and epoxy compound or other 
ring opening polymerization monomer in addition to 
these. 

[0012] As reaction initiator if is not something which e 
specially is restricted andthe initiator of public 
knowledge should have been used, for example 
benzoyl peroxide . para chlorobenzoyl peroxide . 2.4- 
di chlorobenzoyl peroxide , caprylyl peroxide and 
y ^ Lui jpl 1 peroxide , the acetyl peroxide . 
methylethyl ketone peroxide , cyclohexanone 
peroxide , bis ( 1 - hydroxy cyclohexyl peroxide), 
hydroxy heptyl peroxide , t-butyl hydroperoxide . 
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thep - menthane peroxide , cumene hydro and 2,5-di 
methyl hexyl - 2,5-di hydro peroxide , di-t-butyl 
peroxide , dicumyl peroxide and the2,5-di methyl - 
2,5-di (peroxybenzoate), t-butyl perbenzoate , t-butyl 
peracetate , t-butyl per octoate , t-butyl peroxy 
isobutanoate , di- t-butyl di- per phthalate and 
peroxidation succinic acid or other organic peroxide 
initiator , azo isobutyl nitrile anc* ii 
hydroxybenzoyl , phenyl acetaldehyde , the phenyl 
pyro glucose and pinacol acid derivative or other 
initiator can be used, cobalt system and vanadium 
system, manganese-based , tertiary amine system and 
quaternary ammonium saltsystem, mercaptan or other 
reaction promotor can be used as reaction promotor. 

[0013] You express concerning concrete method in ord 
er to obtain hollow cross linked polyester resin 
particleof this invention below, method where .circle- 
1 . hollow polyester grain forming it does as method 
which obtains hollow crosslinked polyester resin 
particleof this invention, swelling does particle next 
with vinyl monomer , post-crosslinkit does. 
Simultaneously with formation of .circle-2. hollow 
polyester particle crosslinking method which is done. 
It can roughly classify to 2 kinds. 

[0014] As method which obtains .circle- 1. hollow poly 
ester resin particle, 

1) simultaneously with formation of polyester particle 
making hollowthe method which is done. 

Forming VV7 OAV type emulsion by a) melting for exa 
mple ionic group-containing polyester resin in water 
soluble organic compound, nextadds water, method 
which obtains hollow particle. 

2) center-filled polyester particle with post-treatment m 
aking hollow method which is done. 

A) center-filled particle of ionic group-containing poly 
ester resin in aqueous medium in glass transition 
temperature or greater heat treatmentthe method of 
doing. 

When b) after adding water soluble organic compound 
to aqueous dispersion of ionic group-containing 
polyester resin particle,removing said water soluble 
organic compound with azeotropic boiling , making 
hollow method of doing. 

After c) adds solvent to aqueous dispersion of ionic gr 
oup-containing polyester resin particle, swelling doing 
particle, occasion where it dries with spray dry or other 
method making hollowthe method of doing. 

Such as it is possible to illustrate, the latter 2) - a) to 
b) regarding to each method, milling and 
classilkationdoing ionic group-containing polyester 
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resin as center-filled polyester particle which is used, 
making use of resin particlevvhich is acquired it is good, 
but preferably it is desirable to use thepolyester resin 
particle which is acquired with water-based granulating 
method which it mentions later, swelling doing 
hollow particle which it acquires in this way of with 
vinyl monomer , it can acquire hollow particle which 
consists of crosslinked polyesterby post-crosslink 
doing. 

[0015] Simultaneously with formation of xircle-2. holl 
ow polyester particle as method which thecrosslinking 
is done, 

1) in aqueous medium swelling doing center-filled part 
icle of ionic group-containing polyester resin withthe 
vinyl monomer , it can illustrate method which does 
making hollow and thecrosslinking simultaneously 
simultaneously by heat treatment doing in glass 
transition temperature or greater. Similarity to earlier 
description, milling and classification doing ionic 
group-containing polyester resin as thecenter-filled 
polyester particle which is used in this case, making 
use of resin particle which isacquired it is good, but if 
it is possible, it is desirable to use thepolyester resin 
particle which is acquired with water-based granulating 
method . particle due to water-based granulating 
method can produce polyester emulsion (Or polyester 
dispersion ) by making aqueous dispersiondoing, 
ionic group-containing polyester resin can acquire 
micro particle of polyester which water dispersionhas 
been done gentle by cohering under plasticized state 
condition. 

[0016] Below, you explain concerning forming metho 
d of polyester particle due to water-based granulating 
method, ionic group-containing polyester resin in 
this invention has water dispersibility. water 
dispersibility is something which means state which is 
named emulsionor colloidal dispersion generally, 
dissociated it does ionic group in in aqueous medium, 
forms electric double layer in theinterface of polyester 
resin and water. When polyester resin it exists inside 
water-based as microscopic micro particle, electrostatic 
repulsive forceoccurs between micro particle due to 
function of electric double layer, micro particleis inside 
water-based and it disperses to stable. It can produce 
aqueous microdispersion of ionic group-containing 
polyester resin of this invention with optionalmethod 
of public knowledge, namely, ionic group-containing 
polyester resin and water soluble organic compound it 
mixes beforehand with 50 to 200 °C, adds thewater to 
this, or it is produced by agitating with 40 to 120 °C 
blendof ionic group-containing polyester resin and 
water soluble organic compound in addition to water. 
Or it adds ionic group-containing polyester resin in 
mixed solution of water and water soluble organic 
compound, agitateswith 40 to 100 °C and with 
method which is dispersed it is produced, ethanol , 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation. ISTA cannot P. 1 1 

be held liable for any detriment from its use. WWW: http: /www. intlscience.com Tel:800-430-5727) 



JP 95179533A Machine Translation 



ffliteo. 01-1. o/irngg-efes, /i^^-f *>tt«#* 
ct ( z «fe y tH y x x t iua * £ ft 5 c <h ft « t? * * . 



LTL^SttffiSflci!*L. -teletext v a vkiNLtean-f' 

y;i/T-rx/^-s?3>tPWi*i*tiO)"cft4 D ms*p» 
tfca^ssniiD. l. v. o. mmizximztiz&oiz 



VT (h) = VR + VA 

= (e a 02 / 2) In [ 1 + e x p (-AT h) } - (A - a 
/12-h) 



0 : SEBtt 



h : &?IHiE* 

A :/NV-*-£i& 

1 : m%-mmomft 



K= ( ( 8 7T n Z 2 e 2 ) X ( e k T ) ) 1/2 



2 : 



[0 0 18] VT A<«RMIIlZfiH-r6x*i^-kT (tfjuy 



butanol , isopropanol , ethyl cellosolve , butyl 
cellosolve , dioxane , the tetrahydrofuran , acetone 
and methylethylketone , such as you can use as water 
soluble organic compound, water soluble organic 
compound making aqueous dispersion after doing 
ionic group-containing polyester resin, those which 
can be removedwith azeotropic boiling etc is desirable, 
surfactant combined use is not desirable. It is not 
something which restricts especially use. average 
particle diameter of aqueous microdispersion which is 
acquired in this way is 0.01 to 1.0 m extent 
ingeneral. In aqueous microdispersion of this ionic 
group-containing polyester resin, said microdispersing 
particle is led to gentle cohesionregion in under 
condition which said ionic group-containing 
polyester resin plasticizes, with electrolyte or 
otheraddition or other means , and polyester particle 
can be acquired by particle growth doing. 

[0017] Well, water-based microdispersion body, micro 
particle of ionic group-containing polyester means 
state which themicrodispersing has been done in 
aqueous medium with function of electric double layer 
whichoriginates in dissociated of ionic group which is 
contained in polyester,generally emulsion or it is 
something which is called colloidal dispersion. As for 
stability of this microdispersion particle as described 
with D.L.V.O. theory , it dependson maximum value 
VT of potential curve which is sought from electrolyte 
concentration inside thesurface potential (In practical 
zeta potential ) dispersion of particle. VT is sought 
with next formula . 

VT (h)=VR + VA 

=( a 2/2)ln{l + exp(- h)} - (A * a/12 * h) 



Here 

: Dielectric constant 
nee 

A : Particle diameter 



h : interparticle dista 



: Thickness of surface potential 
c double layer 

=((8nZ2 e2 )/(kT))l/2 
N: Electrolyte concentration 
ant 

Z: Number of ionic valencies 
ture 

E: Element electric charge 



Hamer car constant 
1/ : electri 

k: Boltzmann const 
T: absolute tempera 



[0018] When it is large to fully by comparison with en 
ergy kT (Product of Boltzmann constant and absolute 
temperature) wherethe VT originates in thermal motion, 
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it is called stable dispersion region and 
themicrodispersion particle maintains dispersed state at 
stable over lengthy. When VT becomes kT and same 
level or less than that, it iscalled quick cohesion 
region, microdispersion particle coheres suddenly and 
thesettling does. Case where VT is a intermediate state 
of stable dispersion region and quickcohesion region 
is called "Gentle cohesion region " with. With gentle 
cohesion region it advances cohesion of particlevery 
leniently. When long time passage it does in fully, as 
for finally as forthe microdispersion particle it coheres 
in same way as quick cohesion region, the settling 
does. But, when microdispersion particle has 
plasticized in gentle cohesion region, thecementation it 
does particle of multiple which coheres it grows to 
theparticle where particle diameter big ( curvature big) is 
newer doing with surface tension by theballing. As 
for VT which is described with D.L.V.O. theory 
because it isproportionate to particle diameter just, VT 
being positive region, particle growth (Increase of 
particle diameter) means to raise stability of particle. As 
result, when system was led to gentle cohesion region 
withthe state which particle plasticizes, particle grows 
leniently ,reaches to stable region eventually and re-is 
stabilized. Because cohesion advances VT which 
because agglomerating rate is fastwith quick cohesion 
region in comparison with time when itrequires in 
cementation * balling is acquired most from small 
portion of thecurvature of agglomerate of particle of 
multiple to standard in dendritethe agglomerate grows 
in disordered and stability cannot obtain particle. 
Therefore plasticization of particle is essential requisite. 
It heats to glass transition temperature , or softening 
temperature or higher of polyester as means 
ofplasticization, or solvent and swelling agent etc can 
be used. 

[0019] It is difficult to define gentle cohesion region w 
ith value ofthe VT , but it is a range which becomes 
3kT<VT<30kT practical limits (Production of 
polyester particle possibility becomes with several 
minutes to several hours to several days range) as. As 
for zeta potential of microdispersion particle, before 
adding electrolyte, 20 mV to 70 mV furthermore 20 
mV to 60 mV , in addition furthermore it is desirable in 
thestep to control in range of 25 mV to 50 mV. 
polyester particle to water-based microdispersion body 
of ionic group-containing polyester, is acquired doing 
by Ieadingthe said microdispersion particle to gentle 
cohesion region by adding electrolyte in underthe 
condition which said ionic group-containing 
polyester plasticizes, by particle growth . Furthermore 
it is possible to jointly use operation thezeta potential 
of decreasing to that occasion. 

[0020] Regarding to this invention, you can use water 
soluble salt of general inorganic or organic which 
isrepresented in sodium sulfate . ammonium sulfate , 
potassium sulfate , magnesium sulfate . phosphoric 
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acid sodium ,the phosphoric acid dihydrogen sodium , 
disodium hydrogen phosphate , ammonium chloride , 
calcium chloride , cobalt chloride strontium chloride , 
the cesium chloride , barium chloride , nickel chloride , 
magnesium chloride , rubidium chloride , sodium 
chloride , the potassium chloride , sodium acetate , 
ammonium acetate , potassium acetate and sodium 
benzoate etc as electrolytewhich is used. As for 
concentration of these electrolyte when electrolyte of 
monovalent is used,the 0.01 to 2.0 mol/1 , furthermore 
0.05 to 1.0 mol/1 , in addition furthermore range of 
theO.l to 0.5 mol/1 is desirable. Furthermore when 
electrolyte of polyvalent is used, addition quantity 
may be aless quantity. 

[0021] Regarding to this invention, achieving object t 
o fully you insertthe aforementioned electrolyte in 
inside of system beforehand or, or by 
postadditiondoing it is possible furthermore it can 
acquire polyester particle of thegood quality, but due 
to preferably "After adding electrolyte precursor to 
electrolyte it converts, " especially. With for example 
low temperature salt of ease of solubility, pH , 
temperature , pressure and illumination , such as with 
it can disassemble with poorly soluble and the high 
temperature as electrolyte precursor and to electrolyte 
compound which is converted, suchas it can illustrate. 
With this invention you can use ester compound of 
amino alcohols and carboxylic acid as thedesirable 
electrolyte precursor. This ester compound in order to 
possess amino group, shows water solubility, aqueous 
solutionshows alkalinity. When temperature rise it 
does this aqueous alkali solution, hydrolysis it does 
ester bond andbecomes salt of amino alcohols and 
carboxylic acid, amino group actually functions as 
primary ammonium group or quaternary ammonium 
group. Regarding to this invention, you can use 
aminoethanol , 1,3 - aminopropanol , 1,4 - amino 
butanol ,the dimethylamino ethanol , 1 ,3-di 
methylamino propanol , diethyl aminoethanol and 
diethyl aminopropanol etc as desirableamino alcohols, 
for example benzoic acid and its derivative , 
naphthalenecarboxylic acid , and its derivative , 
salicylic acid , the thiosalicylic acid , phenylacetic acid , 
acetic acid , propanoic acid , butanoic acid , octanoic 
acid , the decanoic acid , dodecanoic acid , lauric acid , 
stearic acid , acrylic acid and methacrylic acid etccan 
be used as carboxylic acid. Furthermore regarding to 
this invention, these you can use desirably withthe 
ester of optional combination with amino alcohols and 
carboxylic acid as theelectrolyte precursor. 

[0022] Polyester seed grain which it acquires in this wa 
y is substantial sphere, atthe same time, it possesses 
sharp particle diameter distribution, high temperature 
dispersion dyeing ispossible in high concentration. 
As for polyester particle which is acquired in this way 
of volume average panicle diameter Dit is a 
controllable freely in range of 0.5 to 100 m and ( 
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electrolyte concentration and temperature , it depends 
on time. ) , particle diameter distributionthe particle 
of range of particle diameter 0.5D to 2.0D occupies 80 
weight % or more of entirety, the variance becomes 
sharp ones of 30 % or lower, calls even perfect 
sphericity (short diameter / major diameter)0. 8 or 
moresubstantially it becomes polyester particle of 
sphere. With this invention average particle diameter 
among these 0.5 to 25 m and preferably 1 to 10 
m ,furthermore uses particle of range of preferably 1. 
5 to 5 m as polyester seed grain, specificity of 
particle of this invention for particle of vinyl type 
polymer whichis acquired by suspension 
polymerization etc diversity of property of polyester 
resinfurthermore, shape of this kind of polyester 
particle, is shown even in the particle diameter 
distribution. General suspension polymerization 
particle especially particle diameter distribution is broad 
and only those ofthe variance 30 % or more it can 
acquire. With this invention particle of range of 
particle diameter 0.5D to 2.0D 80 weight % or more of 
entirety,the preferably 85 weight % or more , 
furthermore preferably 90 weight % or more , in 
addition furthermore can acquirethose of preferably 95 
weight % or more with adjustment of particle 
conversion condition. In addition 30 % or lower and 
preferably 20 % or lower , furthermore preferably 15 % 
or lower , inaddition furthermore preferably 10 % or 
lower and all more it candesignate variance as 
preferably 7 % or lower. In addition even perfect 
sphericity (short diameter / major diameter)0. 8 or more 
preferably 0.8 5 or greater , furthermore preferably 0. 9 
or greater and allthe more it can make preferably 0.9 5 
or greater. Furthermore it is value which here removal 
does thestandard deviation variance with mean value . 
As for this sharp particle diameter distribution 
polymerizing seed , it is maintained. 

[0023] With this invention preferably , With polyester 
particle which is acquired in this way of as seed 
particleto use, making hollow , It is case that it does 
crosslinking but, As for polyester particle which is 
acquired by this water-based granulating method 
dispersion stability in in theaqueous medium quite 
high, With vinyl monomer swelling operation. Or, 
Doing heat treatment etc with glass transition 
temperature or greater, times when it coheres it to be, 
crosslinking hollow resin particle which is acquired in 
this way of maintains theparticle diameter distribution 
of polyester seed particle, particle of range of particle 
diameter 0.5D to 2.0D 80 weight % or more of 
theentirety, preferably 85 weight % or more , 
furthermore preferably 90 weight % or more , in 
addition furthermorebecomes preferably 95 weight % or 
more, in addition 30 % or lower and preferably 20 % 
or lower , furthermorethe preferably 1 5 % or lower , in 
addition furthermore as preferably 7 % or lower can 
designate to thepreferably 10 % or lower and 
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correcting variance. Regarding to this invention, it is 
most desirable, to use "heat treatment it does in glass 
transition temperature or greater method cancontrol 
hollowness optionally according to this method, 
temperature of the heat treatment, with electric field 
quality concentration of inside of system. 
Furthermore and temperature between to 200 °C is 
desirable from theglass transition temperature of 
polyester resin as treatment temperature, temperature of 
140 °C or below furthermore isdesirable 100 °C or 
below to be desirable 90 °C or below furthermore 
isdesirable. electrolyte concentration range below 0.2 
mol/1 is desirable, furthermore below the 0. 1 mol/1 is 
desirable, or less of 0.05 mol/1 furthermore is desirable. 
Well with this invention it designates polyester particle 
which it acquires in thisway as seed particle, in order 
with state which disperses said polyester particle inthe 
aqueous medium polyester resin 33 to 90 wt% and 
vinyl monomer 10 to 67 wt% , or furthermore to 
become thedesirable composition range with vinyl 
monomer , swelling doing, it obtains crosslinking 
resin particle which it makes object furthermore by 
polymerization crosslinking doing. 

[0024] Is possible fact that aqueous dispersion of differ 
ent kind is taken in in the particle growth process to 
polyester particle of this invention, aqueous 
dispersion of different kind for example 
phthalocyanine type pigment , quinacridone type 
pigment , azo dye , lake pigment andthe benzidine 
pigment , dye and pigment of public knowledge of 
anthraquinone type pigment , carbon black , the or 
other organic and inorganic, talc , titanium dioxide , 
alumina , silica or other metal oxide, the ferrite , 
chromium oxide , cobalt oxide , or other magnetic 
powder and other acrylic , is the styrenic or other 
organic type polymer particle and water dispersibility 
waxes etc. In addition as for polyester particle of this 
invention because stably dispersible isguaranteed in 
time point where particle growth ends dyeing and 
surface treatment etcare easy with postprocessing , are 
dyeable in high concentration disperse dye of the 
public knowledge 7 v jp7 dye , with basic dye , 
acidic dye , reactive dye and the reactivity disperse 
dye etc. 

[0025] [Action] Above resin particle of this invention 
which is expressed in order unsaturated double 
bondwhich is included in polyester attendant upon 
polymerization ofthe vinyl monomer crosslinking to 
do especially heat resistance , becomes crosslinking 
resin particlewhich is superior in solvent resistance, 
polyester resin particle which becomes seed particle of 
this invention in order to disperse tostability very, in 
in aqueous mediu*°bar , does not need so-called 
suspension stabilizerof hydroxyethyl cellulose or 
silica or other inorganic particle etc.. This suspension 
stabilizer after acquiring particle, is something which 
you want toremove, but it is difficult to remove 
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generally, it issomething which limits application of 
particle which is acquiredconsiderably. As for 
crosslinking resin particle, it is possible to obtain 
easily, by suspension polymerization doingthe vinyl 
resin which includes monomer which possesses vinyl 
bond of the2 or more in intramolecular, but particle 
diameter range is broad, is minute, at sametime 
crosslinking particle of uniform particle diameter is 
difficult to be acquired. But, crosslinking resin particle 
of this invention is superior in heat resistance and 
solvent resistance, itis a controllable freely in range 
where furthermore, particle diameter is wide,furtherrnore 
it shows sharp particle diameter distribution, or other 
which at same time is asubstantial sphere it becomes 
something which shows characteristic which issuperior. 
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[0026] Working Example is shown below, this invent 
ion is explained furthermore indetail, but this 
invention is not something which is limited in these. 

[Polymerization of polyester resin] In autoclave which 
has thermometer and stirrer, 



Dimethyl terephthalate ester 
by weight , 

Dimethyl isophthalate ester 
by weight , 



39 parts 
39 parts 



Sodium 5-sulfoisophthalic acid dimethyl ester 1 8 
parts by weight 



Trimellitic acid anhydride 



Ethyleneglycol 
eight , 



8 



3 2 parts by w 



Propylene oxide impossible thing of bisphenol A 

(Average molecular weight 400) 3 
20 parts by weight , 



And 

Tetra butoxy titanate 
weight 

Sodium acetate 
weight 



0. 1 parts by 
0. 2 parts by 



You inserted and 12 0 min heated with 120 to 220 °C 
and did transesterification . Next, temperature of 
reaction system in 180 °C lowering, 



Fumaric acid 
by weight 

Hydroquinone 



58 parts 
0. 1 parts b 
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y weight 

Including, 6 0 min reaction was continued with 200 
°C , after that, temperature of reaction system was 
increased to 220 to 240 °C, theresult of continuing 6 
0 min reaction as pressure 1 to 10 mrnHg of system 
acquiredthe copolyester resin (Al). composition of 
copolyester resin (Al) which is acquired, glass 
transition temperature , the acid number , molecular 
weight and sodium sulfonate group equivalent are 
shown in Table 1 . of postscript. As for composition 
of polyester as for nmr and glass transition 
temperature as forthe DSC and acid number as for 
titration and molecular weight it sought theGPC and 
sodium sulfonate group equivalent with quantification 
ofS. Below , changing starting material, you 
polymerized in same way,the polyester resin (A2) 
which is shown in Table 1 (A5), you acquired (A6). 

[0027] In autoclave which has thermometer and stirrer, 

Dimethyl naphthalene dicarboxylate ester 6 6 
parts by weight , 

Ethyleneglycol 55 parts by we 

ight , 

Propylene oxide addition product of bisphenol A 

16 2 parts by weight 

Tetra butoxy titanate 0. 1 parts by 

weight 

You inserted and 18 0 min heated with 150 to 220 °C 
and did transesterification . Next temperature of 
reaction system in 1 80 °C lowering, 

Maleic anhydride 69 parts b 

y weight 

0.1 parts by 

Including, it continued 6 0 min reaction with 200 °C , 
afterthat, temperature of reaction system temperature 
rise after doing, it reduced thepressure of system 
gradually in 220 to 240 °C and made 10 mrnHg after 
the3 0 min, continued 6 0 min reaction, after that it 
substituted in autoclave with nitrogen gas, madethe 
atmospheric pressure. It maintained temperature at 200 
°C and it reacted 6 0 min trimellitic 
anhydrideincluding 6 parts by weight, it acquired 
copolyester resin (A3) which is shown in the Table 1 .. 



[0028] In autoclave which has thermometer and stirrer, 



Hydroquinone 
weight 
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propylene oxide addition product 700 parts by 
weight of the bisphenol A, you inserted maleic 
anhydride 1 9 6 parts by weight and hydroquinone 1 
part by weight , introduced nitrogen gas intothe 
reaction system and maintained at inert atmosphere, 
reacting with 20 0 degrees including dibutyl tin oxide 
of 0.05 parts by weight, you acquired polyester resin 
(A4) which itshows in Table 1 .. 

[Table 1] 





A 1 


A3 


AO 
MO 


AA 


AD 


A6 




NDC 






27 










TPA 


20 








40 


49 




IPA 


20 


48 






30 


49 




FA 


50 


50 












MA 






70 


100 


25 






SIP 


6 


2 






4 


2 




TMA 


4 




3 




1 






ZQ 


20 


50 


40 




30 


50 




NPG 












50 




CHOfl 




50 












BPP 


80 




CO 


100 


70 




T ff 




53 


42 


64 


55 


62 


58 






3200 


3000 


2700 


2200 


3100 


3000 




4800 


46O0 


3700 


3500 


5300 


4500 


KIS [mgKOH] 


0.1 


0-2 


3.6 


16.5 


0.6 


0.0 


S^m [eq./ton] 


. 150 


80 


0 


0 


170 


120 



ft as. 


S1 




Furthermore, inside of Table 1 . 


TBBA 


It 




As for T BBA t-butyl benzoic acid 


NDC 


it 




As for NDC 


1,5 - naphthalenedicarboxylic acid 


TPA 


It 




As for TPA 


terephthalic acid 


IPA 


It 




As for IPA 


isophthalic acid 


SIP 


\t 




As for SIP 


sodium 5-sulfoisophthalic acid 


FA 


it 




As for FA 


fumaric acid 


MA 


It 




As for MA 


maleic acid 


TMA 


it 


h 9 ^ 'J 7 hi£ 


As for TMA 


trimellitic acid 


EG 


it 




As for EG 


ethyleneglycol 


NPG 


it 




As for NPG 


neopentyl glycol 


CHD 


it 




As for CHD 


cyclohexanediol 


BPP 1* 


t*X7iy-jlAO)^Ptfl/>tW KfMOUlJ 
400) 


As for BPP propylene oxide addition product (avera 
ge molecular weight 400) of bisphenol A 


Tg 


it 


*7XS^g 


As for Tg 


glass transition temperature 






It shows. 
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[0029] [Production 1 of polyester seed grain] After melt 
ing polyester resin (A 1)340 parts by weight , 
methylethyl ketone 1 50 parts by weight and 
tetrahydrofuran 140 parts by weight with 80 °C , 
thewater 6 80 parts of 80 °C was added, water-based 
microdispersion body of copolyester resin of the 
particle diameter approximately 0. 1 m was acquired. 
Furthermore until water-based microdispersion body 
which is acquired is inserted in thedistillation flask, 
distillation fraction temperature reaches to 100 °C, you 
distilled, you designatedthe solid component 
concentration as 30 % after cooling including water. 
You inserted copolyester aqueous dispersion 300 
parts by weight in four-neck 1 liter separable flask 
which has thermometer , condenser andthe stirring 
vane and, temperature rise did in 80 °C. Next, it 
added dimethylamino ethyl methacrylate (:DAM)20 
wt% aqueous solution 40 parts by weight over 6 0 
min and (0.2 mol/1 ), furthermore itcontinued agitation 
with state which is maintained at 30 0 min 80 °C. As 
for conductivity of inside of system from 
approximately 1 mS to 25 mS asfor rise and pH from 
10.8 it fell to 6.7. From this, almost after hydrolysis it 
did dimethylamino ethyl methacrylate which is 
addedcompletely, it was verified that it becomes salt of 
dimethylamino ethanol andthe methacrylic acid. With 
time engaged body particle growth it did copolymer of 
particle diameter of submicron order whichexists in 
polyester water-based microdispersion body, it 
acquired polyester spherical particle (Bl) which is 
shown in theTable 2 . of postscript. Furthermore in 
Table 2 it measured average particle diameter , 
particle diameter distribution and variance making use 
of Coulter counter TA2. In addition it measured perfect 
sphericity by treating scanning electron microscope 
photograph of particlewith image processing 
equipment image analyzer VI [ Toyobo Co. Ltd. (DB 
69-053-8160) make] . Below changing starting 
material and condition in same way, itexperimented, 
polyester particle (B2) which is shown in Table 2 ., 
(B5), it acquiredthe (B6). 

[Production 2 of polyester seed grain] After melting in 
copolyester ( A3)3 4 part, with 90 °C including 
butanol 10 part, itcooled to 80 °C. Furthermore in 
order to become equivalent in acid number of 
copolyester,the 80 °C was kept including aqueous 
ammonia of IN, and 3 0 minafter agitating, water 5 6 
part of 80 °C was added and aqueous dispersionof 
copolyester was acquired. Furthermore until you insert 
aqueous dispersion 100 0 part which is acquired in 
distillation flask,reach to distillation fraction 
temperature 100 °C after distilling, it cooled, it 
acquired aqueous dispersionof copolyester of solid 
component concentration 33 % which finally solvent 
removal is done. In four-neck 1 liter separable flask 
which has thermometer , condenser and stirring vane, 
youinserted copolyester aqueous dispersion 300 parts 
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[«2] 



by weight , and dimethylamino ethyl methacrylate 5.0 
parts by weight, temperature rise did in 70 °C. 
Furthermore reaction was continued with state which is 
maintainedat 1 8 0 min 70 °C. As a result, particle 
growth it did copolymer of particle diameter of 
submicron orderwhich exists in copoly ester aqueous 
dispersion, it acquired polyester particle (B3) which is 
shown in the Table 2 .. polyester particle (B4) was 
acquired from polyester resin (A4) below to similar. 

[Production 3 of polyester seed grain] 

(Particle diameter control of seed grain) After melting po 
lyester resin (A 1)340 parts by weight , methylethyl 
ketone 150 parts by weight and tetrahydrofuran 140 
parts by weight with 80 °C , thewater 6 80 parts of 80 
°C was added, water-based microdispersion body of 
copolyester resin of the particle diameter approximately 
0.1 m was acquired. Furthermore until water-based 
microdispersion body which is acquired is inserted in 
thedistillation flask, distillation fraction temperature 
reaches to 100 °C, you distilled, you designatedthe 
solid component concentration as 30 % after cooling 
including water. You inserted copolyester aqueous 
dispersion 300 parts by weight in four-neck 1 liter 
separable flask which has thermometer , condenser 
andthe stirring vane and, temperature rise did in 80 °C. 
Next, it added dimethylamino ethyl methacrylate 20 
wt% aqueous solution 30 parts by weight over 6 0 
min and ( 0. 1 5 mol/1 ), furthermore itcontinued 
agitation with state which is maintained at 30 0 min 80 
°C. As for conductivity of inside of system from 
approximately 1 mS to 13 mS asfor rise and pH from 
10.8 it fell to 6.9. From this, almost after hydrolysis it 
did dimethylamino ethyl methacrylate which is 
addedcompletely, it was verified that it becomes salt of 
dimethylamino ethanol andthe methacrylic acid. With 
time engaged body particle growth it did copolymer of 
particle diameter of submicron order whichexists in 
polyester water-based microdispersion body, it 
acquired polyester spherical particle (B7) which is 
shown in the Table 2 .. Below changing DAM 
concentration and condition in same way, 
itexperimented, it acquired polyester particle (B8) and 
(B9) which are shown in the Table 2 .. 

[Table 2] 





Bl 


B2 


B3 


B4 


85 


BG 


87 


BS 


89 




Al 


A2 


A3 


A4 


AS 


A6 


A) 


Al 


Al 


DANSSjDfi [mol/1] 


0-20 
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0.20 


0.20 


0.15 
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[0030] [Compilation of crosslinking particle] 

Working Example 1 to 4 and Comparative Example 1 , 
2 

It diluted aqueous dispersion of polyester particle (Bl) 
with deionized water and it made polyester particle 
aqueous dispersionwhich adjusted solid component 
concentration 5 %. While inserting polyester aqueous 
dispersion 1000 parts by weight in separable flask 
and agitating gently, itdripped distilled styrene 50 
parts by weight which melts benzoyl peroxide 1 wt% 
and after continuingl8 0 min agitation, it increased 
system temperature to 90 °C and continued30 0 min 
reaction. System to room temperature after cooling, 
dehydration you washed theparticle which is acquired 
with absorption wax jp7 and vacuum drying didand 
acquired hollow crosslinked polyester dried particle 
(CI 1). Below ratio with polyester and styrene was 
changed in thesame way and hollow crosslinked 
polyester particle (CI 2) to (CI 6) which is shown in 
Table 3 . of postscript wasacquired. 

[Table 3] 
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[0031] Working Example 5 to 8 

divinyl benzene (DVB) was combined in addition to s 
tyrene as vinyl monomer, theproportion of styrene / 
divinyl benzene was changed, other condition hollow 
crosslinked polyester particle (CI 7) to (CIA) which 
isshown in Table 4 . of postscript with as similar to 
Working Example 1 wasacquired. 

[0032] Working Example 9 to 1 1 and Comparative Ex 
ample 3. 4 

It diluted aqueous dispersion of polyester particle (B2) 
with deionized water and it made polyester particle 
aqueous dispersionwhich adjusted solid component 
concentration 5 %. While inserting polyester aqueous 
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[84] 



dispersion 1400 parts by weight in separable flask 
and agitating gently, thedistilled styrene 25 parts by 
weight which melts benzoyl peroxide 1 wt%, it 
dripped divinyl benzene 5 parts by weight and 
aftercontinuing 1 8 0 min agitation, it increased system 
temperature to 90 °C andcontinued 30 0 min reaction. 
System to room temperature after cooling, dehydration 
you washed theparticle which is acquired with 
absorption wax jp7 and vacuum drying didand 
acquired crosslinked polyester dried particle (C2 1). 
Below polyester particle was changed in same way 
and crosslinked polyester particle (C 3 1) to 
(C6 l)which is shown in Table 4 . was acquired. 

[Table 4] 
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[0033] Working Example 12 to 14 

It diluted aqueous dispersion of polyester particle (B7) 
with deionized water and it made polyester particle 
aqueous dispersionwhich adjusted solid component 
concentration 5 %. While inserting polyester aqueous 
dispersion 1400 parts by weight in separable flask 
and agitating gently, itdripped styrene 30 parts by 
weight which melts azobisvaleronitrile 1 wt% and after 
continuing 12 0 minagitation, it increased system 
temperature to 90 °C and continued 30 0 minreaction. 
System to room temperature after cooling, dehydration 
you washed theparticle which is acquired with 
absorption wax jp7 and vacuum drying didand 
acquired hollow crosslinked polyester dried particle 
(C7 1 ). Below polyester seed particle was changed in 
same way and hollow crosslinked polyester particle 
(C81) to (C91)which is shown in Table 5 . was 
acquired. 
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[Table 5] 
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[0034] Working Example 15 to 17 

(With temperature hollowness control) It diluted aqueo 
us dispersion of polyester particle (B8) with deionized 
water and it made polyester particle aqueous 
dispersionwhich adjusted solid component 
concentration 5 %. While inserting polyester aqueous 
dispersion 1400 parts by weight in separable flask 
and agitating gently, itdripped styrene 30 parts by 
weight which melts azobisvaleronitrile 1 wt% and 
continued 12 0 min agitation. Next, contents was 
moved to stainless steel pot of dyeing tester Minicolor 
[ Texam Co., Ltd. make], aftersealing up, system 
temperature was increased to 130 °C with heating rate 
of thel °C per minute and 30 0 min reaction was 
continued. System to room temperature after cooling, 
dehydration you washed theparticle which is acquired 
with absorption wax jp7 and vacuum drying didand 
acquired hollow crosslinked polyester dried particle 
(C82). Below (It shows in Table 6 . of postscript. ) 
in same way temperature 100 °C , 75 °C andthe 
changing and other condition hollow crosslinked 
polyester particle (C83) to (C84) was acquired with 
assimilar. 



[0 0 3 5] 8-2 0 

(■»«aSl3«fc«*ffig«W) * - 'JXXf-JWW- (B8) <7) 
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, 1 °c/#<Dm&mmzT%0 : &&£ t 3 o°c\z±ti 3 0 ott 
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^ h(crK*a;*LSSK«Lr*Si|g«* Q UxXxJUK*«u 
* (C85) Sfcfco Ntt1M-M^A**jS<DS 



[0035] Working Example 18 to 20 

(With electrolyte concentration hollowness control) It d 
iluted aqueous dispersion of polyester particle (B8) 
with deionized water and it made polyester particle 
aqueous dispersionwhich adjusted solid component 
concentration 5 %. While inserting polyester aqueous 
dispersion 1400 parts by weight in separable flask 
and agitating gently, itdripped styrene 30 parts by 
weight which melts azobisvaleronitrile 1 wt% and 
continued 12 0 min agitation. Next, it moved contents 
to stainless steel pot of dyeing tester Minicolor [ 
Texam Co., Ltd. make], afteradding sodium chloride 
aqueous solution 1 4 parts by weight of IN. it sealed 
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up, increased system temperature tothe 130 °C with 
heating rate of 1 °C per minute and continued 30 0 
min reaction. System to room temperature after cooling, 
dehydration you washed theparticle which is acquired 
with absorption wax jp7 and vacuum drying didand 
acquired hollow crosslinked polyester dried particle 
(C85). Below in same way addition quantity of 1 N 
sodium chloride aqueous solution 28 parts by weight , 
the70 parts by weight and changing and other 
condition hollow crosslinked polyester particle (C86) 
to (C87) which is shown inthe Table 6 . with as similar 
was acquired. 



[Table 6] 
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[0036] Comparative Example 5 to 8 

(Due to double emulsion method hollow particle ofu 
nsaturated polyester resin) 

In paint shaker, 

Deionized water 400 parts by weight , 

SMA1440A *1) 160 parts by weight , 

* I) ammonia neutral substance 3 3 wt% aqueous soluti 
on of partially esterified product of styrene / maleic 
acid copolymer resin 

Titanium dioxide 100 parts by weight , 

Glass beads 500 parts by weight , 

Addition and 3 0 min it shook and titanium dioxide 
microparticle after dispersing,removed glass beads. On 
one hand, with another paint shaker 

Styrene 300 parts by weight , 
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Divinyl benzene 
Magnesium oxide 
Glass beads 



200 parts by weight , 
5 parts by weight , 
500 parts by weight , 



Dispersing in same way, after removing glass beads, it 
moved the contents to separable flask which has 
distillation column , thermometer and stirrer,acquired 
with Working Example 

Polyester resin (A4) 500 parts by weight , 

It melted. Next, while high speed stirring mixing, titan 
ium dioxide aqueous dispersion which is acquired first 
and itadded first tii#> acquired water / polyester 
solution emulsion. 



To large type flask 
Deionized water 
Hydroxyethyl cellulose 
Poly vinyl alcohol 



3500 parts by weight 
6 parts by weight 
5 parts by weight 



You inserted, mixed. Water / polyester solution emulsi 
on total amount which is acquired next first, while 300 
rpm high speed stirringlowering stirring paddle, after it 
adds, particle diameter stabilizes, 



Cumene hydroperoxide 
Diethylenetriamine 
Iron(I) sulfate 
Deionized water 



20 parts by weight 
5 parts by weight 
0. 3 parts by weight 
50 parts by weight 



It added slurry which consists of, temperature rise did i 
n 60 °C,continued 2 4 hours curing reaction, cooled 
to room temperature, water wash dried and itacquired 
hollow porous particle (Fl) which is shown in Table 7. 
as for particle which is acquired trivet particle diameter 
distribution which is shownin Table 7 . was broad, 
either pore ratio was not particularlyhigh. Increasing 
agitation in large type flask in object which 
obtainssmaller particle diameter, to 600 rpm of agitation 
limit, it acquired theparticle (F2). particle diameter 2 1 
in extent was lower limit. In object which increases 
pore ratio, first ti<#> quantity ofthe deionized water 
which is used in step which obtains emulsion 
wasincreased, other things (Fl) with tried particle 
conversion with samecondition . (F3) (F4) which is 
shown in Table 5 . respective deionized water 500 
parts by weight , issuitable when 600 parts by weight 
is used. As for pore ratio although it rises a little, as 
for particle diameter distribution it iswide. When 
quantity of deionized water is designated as 700 parts 
by weight, water/ polyester solution did reverse phase, 
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polyester solution drop underwater OAV type emulsion 
which isdispersed could not obtain Seisei and hollow 
porous particle. 

£^ 7 J [Table 7] 







o~3 


Fl 


F2 


F3 


F4 




A4 


A4 


A4 


A4 


* 


*'WfA Cwt%] 


50 


50 


50 


50 




30 


30 


30 


30 


DVB F 


20 


20 


20 


20 




3E«B [ami 


25.8 


22.3 


36.8 


32.1 


0.5D-2D£<flS r%l 


58 


54 


55 


49 




35.1 


31.0 


29.5 


36.8 




0-95 


0-82 


0.89 


0.91 


fLfrif®& Es/cm3! 


0-94 


0.94 


0.88 


0.84 




19.4 


19.4 


22.1 


27.8 




mi 


m 


m 


m 




3.5 


3.6 


2-8 


3.2 






&'•) 


a y 





[0037] mm) ¥«s«*s. mhkw*=i 

-;u£-^>£- T A 2 Sffli^ra* Lfco ^fcS^gfilu 
^ ©iSl^Siii^I^ iMIgf^ ^ - v 7 1 7 f - 

*fCOL^rB«Lfc««*«3. -7. Stt«1~8 

■snoopy xxT;u»n(=afflqr«4ct % 

K4±0)^fiW«*A<i&gii:a*c:i:^Stlfc D SIMM 2- 
1 4|zj:y % flt&?0)«?S1H«ir=J:y4)SS«& : F<Dft?S 



[0037] (Appraisal) It measured average particle diameter , 
particle diameter distribution and variance making 
use of theCoulter counter TA2. In addition it measured 
perfect sphericity by treating scanning electron 
microscope photograph of particlewith image 
processing equipment image analyzer VI [ Toyobo Co. 
Ltd. (DB 69-053-8 160) make] . It shows in apparent 
density and hole ratio, hole ratio from particle 
diameter ratio of pre- and post-treatment, sought SEM 
photograph image processing result of the particle 
cross section from reference, in addition it calculated 
apparent density from thetrue specific gravity of resin 
and hole ratio of particle, you put particle which is 
acquired on thermogravimetric analysis vessel, with 
heating rate 5 °C per minute heat from room 
temperature to 260 °C, you show resultwhich is 
appraised concerning presence or absence of 
maintenance and colorationof weight loss and 
powder form in Table 3 . to 7.. In order to obtain heat 
resistance with Working Example 1 to 8 and 
Comparative Example 1,2, shouldbeing inside range 
where ratio of polyester and vinyl polymer islimited 
was shown. With Working Example 9 to 1 1 and 
Comparative Example 3, 4 this invention in polyester 
resin of broad range theapplicable , but unsaturated 
bond above uniformity becoming necessary was 
shown, particle diameter control of hollow 
crosslinking particle being possible with Working 
Example 12 to 14 , with particle diameter control of 
seed grain was shown, easily also being able to control 
hole ratio inthe Working Example 15 to 20 was 
shown. In addition or more which particle diameter 
distribution being sharp in was shown. While , 
particle diameter control was difficult regarding double 
emulsion method in the Comparative Example 5 to 8 3 
in addition only broad particle diameter distribution it 
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became clear not to be able toacquire. 
[0038] 

[Effects of the Invention] As above expressed, hollow c 
rosslinked polyester particle in this invention is 
particle whichdesignates polyester resin which is a 
condensed polymer as main component, it possesses 
theheat resistance where it possesses sharp particle 
diameter distribution, at same time, weight loss , 
coloration and melt adhesion or other due to 
disassembly even under high temperature itdoes not 
occur and is superior, furthermore optional particle 
diameter , it issomething which can actualize pore ratio. 
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